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Barreiros ..........._._._.....__._ 

Alagoas. 

MONTHLY WEATHER REVIEW. 

THE RAINFALL OF BRAZIL. 
ALFRED J. HENRY. 

35 0 
i( 45 o 
8 53 4 
8 22 4 

Dr. Sanipaio Ferraz, the Director of the new Brazilian 
Meteorological Service, in his bulletin ! of nornlal values 
presents inonthly means of precipitatlon and other cli- 
matic elements for 91 stations throughout Brad .  

We are especially interested in the statistics of precipi- 
tation and have therefore summarized them for the bene- 
fit of readers of the REVTEW . yho may not have access 
to the original publication. ' 

As indicated in the preface of the bulletin, it  .is con- 
cerned mainly with the observations made dunng the 
11 years 1909-1919. It must happen, therefore, that 
in cases where the station was in operation prior to 1909 
the full record of observations has not been included in 
the published mean values. Caution must therefore 
be used in regard to the meall values for cert,ain stations. 
A single example will illustrate the point. Recife, some- 
times called Pernambuco, has a rainfall record estendmg 
back into the eighties and it has been cliscussed in 
several publications ; M&wolog.ische 2titech:rift for Sr - 
tember, 1886, gives the annual mean as 3,973 mi&- 
meters (8 years). In  the same publication for July? 
1902, the annual mean 21 ears' observations is given RS 
2,147 millimeters. The &artedy JOU~WCI.~ Ro cc.1 Bet. 

gives the mean as 1,193 millimeters, 9 years' ohservat,ions. 
1911-1919. Of course the differences in t.he annual 
mean here ointed out are due to the fact that different 

from each in the years considered. Doubt.less t,he ad- 
justment of the earlier observation and the combination 
of the entlre record in a homogeneous series is reserved 
for a future publication. 

The geographical coordinates of the rainfall stmations 
are given in the t.able below. The height above sea level 
given in the table is that of the barornet.er cistern at, the 
station. This elevation will not differ materia~lly from 
that of the rain gage. 
TABLE 1 .-Gwgrn#m.! coomhates of l j i  F t t ' O ~ O ~ O g ~ r c t l  statiolls i r i  Brazil. 

SOC. 36:57 ives the annual mean as 1,934 niil.inleters. F 
19 years' o 9; xervation. The bulletin under discussion 

authorities R ave used periods of observation that differ 

Bahia. 
Ondinn __.___.________.__.._.____ 
Caetit6 ..__.__.___._.__..______._. 
S. Bento das Laces ._.._.... ._..__ 
MorrodoChapQ ._._....._.____.. 

13 0 0 
14 2 0 
12 35 0 
11 32 9 

RW de .lanriw. I 
C:impos _.........._..._____...... 
\-ssniirar ___...____....______.... 
Rlode Janiero ._.._.............. 
Rezende ......................... 
Petropolis .___._...__._..._.._..._ 
Therezopolis ._.......__._.._____. 
Frihurgo ...___._.__..__.._..._.__ 
Altodo Itatlapa .....__.__...__._ 
Maristella _____._..._____.__..._._ 
Bandeirantes ....._.__....__...... 

Parana. 

SaPa Calharina. 
Flurianopolis .._._._.._._.______.. 
Therezopolis ____._._._.._._._..__ 
Cambor D ..._.____._._.__._....._ 
HlumenAu ... ...._._..._.____._._ 
Rrusque.. ___.______._._.____.__. 
Curltrbanos ___.___._____._._.._.. 
llhadaPru. ...__._.___.._.._.._. 
Itajahy ____._._____.___.._.___._._ 
Porto Hello.. _.._____..__.___.... 
Cam 06 Novos ._..__.__...___.... 
Naukgados .______.____.__._.... 

Rin Grandc do SUI. 
Porto Alegre.. _._ _.. . . . . . _. .__.._ 
Santa Maxia ........_._.._..______ 
ITruauayana ........._.__...____. 
R.Victariodn Palmar ____....___. 
8. Anna do Lirrammtn ... . __..._, 

Minos Gocres. 
Bello Horizonte ._.___._.__.._.__ 
Juizde F6ra.. .___..___.._..___._ 
C-bd .___..___..____..__..._.. 
Marde Hespanha.. _______._._... 
Uberaba ____._____._____.._____.... 
MontesClarm ..._.___.___._____.. 
Pirapora ..._..___.____.___..___... 
Theophilo O t t o n l _ _ . _ . . _ _ _ _ _ . _ _ _ .  
Cachoeira do Cam o 
8 .  JoHo Evanselis~-'::::::::::::: 
Oliveira.. ._._..._._..__._.__.__._ 
Arwiary ._._ ._.._..._...._.___.. 
Mmte Alegre __..__._.____.__._.._ 
5. Francisco ...___.__._._.._.__.__ 
Cum-ello ...___...__.__.___..__.___ 
Janllaris .__..__.._._._._..._..__. 

Goyc. 
Ooyaz _._.....____._....._..__.___ 
Catal Ho... ___..._____..._...______ 
Pyrenopolls ..._...._._.._...___.. 
Formour .._....__._____.......... 

Hall0 Grasso. 

sa0 PW~O.  

Paranaugue ...................... 

C3hWIld&S ..._..__...._._._._.___ 

' I  Ria Qranckf Do A'orlr. 
Natal __.__.____..._.__..._.._..... 5 46 7 3.i 18 4 
NovaCruz _.__...........__...._. 6 25 7 35 27 0 
M a c h  _.___.___............__..__ I 5 05 7 36 39 3 

21 46 4 
22 24 0 
24 64 23 
22 28 4 
22 30 9 
22 26 7 
22 17 3 
22 24 8 

22 57 7 
22 36 0 

a5 34 0 

27 36 0 
27 48 0 
27 1 6 
26 55 3 
27 5 3 
27 17 1 
26 11 5 
26 53 11 

27 10 2 
27 24 1 
27 50 5 

30 1 9 
20 41 4 
20 45 2 
33 31 2 
30 53 3 

19 54 9 
21 45 6 
21 5n 7 
21 56 0 
19 44 6 
16 43 0 
li 21 1 
17 45 0 
20 21 0 
18 '25 0 
20 3s 0 
18 39 5 
18 6 0 
15 56 9 
18 45 7 
15 29 4 

15 55 4 
1Y 10 4 
15 51 5 
15 33 1 

26 57 0 

Establish- 
nieqt of 
station. 

L- 

J ~ I I . ,  isin 
kin.. isin 
&ill. 1910 
Jan.: isin 
Jun.. 1910 
Jim.. 1!110 
Jan., lYl0 

Jan.. 1910 

Jnn.. 1909 
JUlIO, 1911 
Jsu.. 1912 
Ang.. 1912 
JiiIp, 1913 

Mar., 1911 
Jan.. lS96 
Jan.. 1911 
Mar., 1911 
bfar.. 1911 
Jan., ,1910 

Jiily. IC04 
Aug., 1911 
Jan., 1910 

Amazona-. 
M ~ ~ B B  ........................... 
8. Gabriel ......_.._..____.._._... 
Parintins _.....__._..._.___.__.... 
BbaVistD ...._...__.._...__...._. 
Rematedm Males ._.._.._._._____ 
coarv ... ......................... 
8. Filippe ..__._......_.__.__._._. 

para. 
Salinas .._..__.___._....._._______ 

Noranhito. 
s. LUl z... . . _.. .-. . . .. ... . . . . .. . . . 
Turyassd.. . . . . . . . . . . . . . . . . . . . . . . . 
B u r a d o  Cords ..__. . . . . . . . _ _  _.. . . 
8. Bmto ....._.._.__.__.____...__ 
Imperatriz.. . . . . . . . . . . . . . . . . . . . . . 

CtWlt. 
Poran&?aha ._.__.__._____.___._.__ 
Quixeramobim _.___....._._..__.. 
Ouaramianga _..__._____.__.._._. 
QulxadA __.._....__.._____.___.... 
Mondiibim ___.....__._..__._.._.. 
MW8t.y ........................... 

3lem- 
ion ha 
)mete 
istoru 
thore 
1.8.L. 
(me- 
ters). 

e , , ,  a , , ,  

B M 1 60 ni 5 
0 06 7 67 02' 1 
3 3s 0 56 44 3 
2 49 o 60 41 3 
4 20 ti 70 23 9 
4 21 9 B 03 5 
6 43 0 69 57 0 

0 35 2 47 21 5 

3 46 3s 32 6 
5 16 h 39 1.5 1 
4 15 F 39 01 4 
4 55 4 39 I%? 3 
3 46 1 38 34 7 
4 3 i  6 37 45 3 

44.9 ...... 
...... 
...... 
...... ...... ...... 
...... 

20.0 
15.0 
Sl. 0 
11.0 
95. n 

2;. n 
207.0 mi. 0 
1m. 0 ....._ ...... 

3.0 
i7.8 
8.0 

2 31 5 
1 4 2 s  
5 30 5 

5 31 6 
2 40 H 

Alti- 
tude 

tup OI 
rain 
gage 
obove 
:round 
(.me- 
ters.) 

It;. 0 
2. .i 
2. u 
?. 6 
2.1 
2.0 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.3 
1.4 
1.5 

1.5 
1.3 
1.5 

. . . . . . . 

44 16 s 
4 5 2 6 5  
45 15 9 

47 54 6 
44 50 s 

AUGUST, 1922 

Ci~\-akA ...._._____........__.___. 
CoiumtA .____.__._........___._.. 
S. LuizdeCaceres _.._._.___._.... 

TABLE 1 . 4 e o g r a y h i c a l  eoordi9i.ates, of nuteorologiml stations in Bra&- 
Continued. 

15 35 9 
20 28 1 
19 00 0 

I 
- .  ... 

Recife ... . . . . . . . . . . . . . . . _. .. __. . . . 
Fernando Noronha.. . . . . . . . . . . . . . 
Nazareth.. . . . . . . . . . . . . . . . . . . . . . . . 
Jahcatbo.. . ... . ___. . _._...._. . . . . 

west  
'T&? 

wich). 

0 I I ,  

34 58 1 

1 51 1 

35 15 2 
35 5 0  
34 58 4 
35 15 0 
36 24 1 
37 14 0 

36 44 6 
37 2 i  3 
35 44 0 

37 3 5 

3 3 3 0 0  
42 38 6 
38 45 0 
41 14 4 

41 19 9 
43 49 0 
43 10 21 
44 26 s 
43 10 0 
42 55 3 
42 31 9 
44 50 0 

45 12 5 
44 aa 0 

48 30 0 

48 30 3 
48 45 6 
48 38 3 
49 9 a 
48 59 2 
50 41 0 
48 30 7 
48 38 7 
48 30 0 
48 33 7 
51 13 5 
48 34 7 

E 2 55 5 

51 13 a 
63 48 7 
67 4 H 
53 21 8 
55 31 9 

43 .55 i 
43 10 7 
44 56 2 
42 47 0 
47 58 2 
43 50 0 
41 56 9 
41 28 3 
43 40 0 
42 47 0 
41 42 0 
48 11 3 
49 6 0 
44 52 2 
44 25 8 
44 21 H 

50 7 9  
4 i  58 3 
48 57 3 
47 18 3 

56 6 0 
57 39 2 
57 41 7 

Establish- 
ment of 
statim. 

Mar., 1912 

Jan 1900 
Jan:: 1910 
8ept 1911 
A1ig.y 1911 
AUK., 1911 
Jan- 1913 
Fedi, 1913 
Bept., 1911 

Jan 1911 

Jan., 1909 

Jan., l9oB 

oet:: 1912 

Jan.. 1soS 
Jan 1909 
Jan'' 1912 MkI ,  1913 

June 19l1 
June' 1911 
Jan ' IS82 
Ma\:' 1911 
Se 't' 1912 
Jury;) 1913 
Jan., 1901 
Mar., 1914 

July 1912 
DOC.: 1913 

Jan., 1910 

Ma; 1911 
Jan 1909 

opt.: 1911 

Jan., 1911 

Jan., 1910 
Jan., 1912 
Feb 1912 
June, oet.',' 

igia 1912 

Jan., 1910 
Jan 1910 

Aud) AW:: 1911 1913 
Jan., 1R97 
July, 1905 
~m., i9ia 
Feb 1911 
JUl;) 1914 
Jlrd ' 1914 
Jul; 1913 
Oct.: 1913 
Nnv 1013 
Juni,' 1912 
Sept igia 
June: 1912 

May 1911 act.: isla 
Apr., 1913 
Jan., 1913 

Dee 1BM 
Map." 1912 
May: 1912 

:Leva- 
a r b  
meta 
Istern 
kwe. 
1.S.L. 
tme- ;e). 

a 0  

aB. 6 
95.0 
82.0 
50.0 
14.0 

125.0 

6.0 
49.0 

...... 
ps.0 

.._._. 
4.0 

47.0 
800.0 
32.3 

090.0 

10.2 
453.9 
(11.4 

399. 2 
813.0 
910.0 
845.9 
LW.0 

Boa0 
533. 2 

4.0 

3.0 m. 0 
5.0 

24.0 
25.0 
W.0 .-.... ...._ 
,..... 
,..... ,...-. ......, 

11.2 
138.0 
374.5 

5.0 
210.0 

857.0 
880.0 
8wT5 
450.0 
760.0 
615.2 
471.8 
305.0 
L104.0 
8 6 a O  
882.0 
920.0 
696.4 
449.8 
615.0 
ea e 

520. o 
@30.0 
750.0 
912 0 

165.0 
116.0 
118.0 - 

- 
Alti- 
tude ~ 

Sd 
E% 
t%%. 

round 

- 
1.5 

a6.7 
1.5 
1.5 
1.5 
1.3 
1.5 
1.5 
1.5 

1.5 
1.5 
1.9 

i. 0 

1. s 
11.5 
1.5 
1.5 

1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 

1.5 

4.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.7 
1.4 
1.4 
1.6 
2.0 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.7 
1.5 
1.5 
1.7 
1.5 
1.5 
1.5 
1. b 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
15 

1.5 
1.6 
1.5 

a. o 

- 
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AUQUST. 1922 . 

A n r c u o ~ s  . 
Man4os .................................... 
8 . Q8brIe.l ................................. 
Parlntins .................................. 
B h  Vista ................................. 
Renute dos Malea ......................... 
Coary, .................................... 
8 . Fehppe ................................. 

ParCr . 
sslilus .................................... 

bcaranh8o . 
s . LnIr .................................... 
Turplursd .................................. 
Barra do Cord0 ............................ 
8 . Bento .................................. 
Imperatrir ................................. 

&arb . 
Porangah ................................. 
Quixeramobima ........................... 
causrsmiang .............................. ' 
Qulxads ................................... 
Mondublm ................................ 
Macaty .................................... 

MONTHLP WEATHER REVIEW . 
TABLE 2.-Mmithly and annual means of precipitation at 94 stalions in B.raZil (in niiltimetm) . 
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. 
Feb . States and statlons . I Jan . Mar . Apr . May . June . July . Aug . sept . OCt . NOV . DW . Annual . 

ala 9 
174.4 
l i5.5 
15. 2 

374.3 
24u 8 
295.7 

121.9 

190.5 

1922 1 
21 5. 8 
262.1 

na 2 

l24.6 
76.0 

181.4 
125.6 
139.6 
79.5 

59.6 
73.7 
66.8 

91 . 8 

48.8 
m.6 

105.8 
123.8 
106.0 
76.0 
75.3 

180.1 

41.6 
45.4 
75.3 

38.9 

82.2 
138.1 
109.8 
163.1 

155.7 
200 . 2 
127.7 
296.8 
292.6 
322.5 
252.2 
387.8 

271.7 
281.5 

288.8 

142.0 
225.4 
187.1 
203.7 
2oa . 2 
172.9 
178.3 
153.0 
124.1 
179.6 
129.5 
98.2 

121.1 

05.6 
95.8 

114.9 

138.2 

214.3 
127 . : 
257.5 
129.6 
293 . z 
251.2 
263.5 

3% 4 

416.4 
417 . B 
9% 5 

337.1 
153.7 

276 8 
129 . 2 
244 8 

202.1 
247.0 

12% a 

219.7 
127.1 
07 . a 

165.4 

95.1 
247.9 
116.6 
17R 7 
164 . s 
IiB . 7 
84.3 

159.9 

1oII . 2 
4s . 7 

148.2 

s8.6 

245.4 
66.7 
m . 7 
93.8 

97.9 
58.9 s!! . 1 

110.0 
157.5 

96.5 
193.1 

1 6 . 3  

70.6 
156 . 2 

125.8 

71.8 
92.1 
93.7 
96.9 

1011.0 
1 w  2 
114.2 
83.8 
86.9 
97.1 

117.1 
41.5 

124.9 
15% 0 
174.7 
91.5 

108 0 

167.7 
321.7 
222.1 
21th 2 
26% 5 
217.7 
176.6 

35.3 

43.2 
165. S 
84.7 

192 6 

13 5. a 
4 5. a 

0.0 

1 2  4 
11.0 
26.9 
8 6  

a 1  

21.6 
1.1 

53.4 
3.4 

28 . 0 
7.6 

35.7 
13.3 
ia s 

82.6 

116.7 
154 . 7 

43.6 
373.6 
147.1 
257.8 

68 1 

1.8 

1 a 6 
11.5 
42.8 
15. 9 
74.8 

a 4  
0.7 

a4 

41.5 
5.9 

1 a 1 

11.8 
6.5 
4.3 

21.2 

15.3 
6.4 

19.4 
32.6 
19.0 
21.1 
14.9 
55.6 

34.0 
22.5 u . 2 

63.1 

11 s. 9 
71.4 

128.2 
4s . 9 

129.1 
122.7 
94.1 

130.9 
1.98.1 
271.0 
180.9 m . 5 

123.0 
119.6 

157.3 

m . 4 
119.5 
104.7 
101.1 
130.6 
141.2 
130.5 
105.2 

117.5 
142 9 
87.4 

7 13. 6 

b s 9  loa 1 
101.4 
89.2 
97.3 

114 . e  
192.1 
90.0 
16. B 

269.2 
133.5 
a086 

1.4 

ia 1 

28 4 

11.4 
E4.3 

XLl 

14.4 

7.3 
22.8 

a 2  
a a  

a 4  

13.9 
3.0 
5.9 

3 2  0 

a031 m . : 
21 5. : 
6o.t 

2 s5. 

345.2 
aaa I 

3M.6 

243 . g 
309.2 
178 8 
wQ3 
2 45. I 

281 (i 
100.6 
239.6 

269.3 
1 8 . 7  

139 .a  

123.0 
77.8 

164.8 

1.19.0 

108.7 
110.7 
137.9 
155.9 
166.1 
80.2 
63.0 

160.4 

loo . 1 
19 . 2 
87.6 

$5.6 

122.8 
SI . 9 

146.9 
89.1 

Pg . 0 
152.8 
113.4 
246.8 
237.1 
263.1 
1 8 . 4  
3s . 9 

184.0 
211.9 

255, 4 

108 2 
2 9s. 4 
205.4 
263 . 2 
239.7 
144.4 2w . 2 
19 6. 3 
179.5 
217.7 
143.6 
88.2 

85.5 
155.4 
lOa 5 
115.2 
104.1 

99.5 
172.9 
140.1 
329 . 8 
151.6 
131.2 
59.0 

133.1 

144.9 
210.8 
19.5 

195.6 
11.5 

46.2 
1AB . 9 
105.8 
240.6 
143.5 
80.8 
65.8 

33.0 
137.9 
s3.6 

181 . 1 
164.0 
74.1 

107.0 

20.3 

29 . 8 
69.1 
12.1 
44.4 
20.5 

39.9 
1 2  3 

101.6 
25.9 
50.1 
20.5 

123.7 
78.4 
21.7 

161.9 

130.0 
33.9 

133.5 
224.5 
152.8 
41.2 

121.9 
333.6 

1.53.4 
61.3 

l i0 .6  

69.2 

123.3 
6.2 

155 . 8 
29.5 

41.9 
19.3 
45.6 
28.5 
68.9 

101.3 
45.0 
51.0 

37.6 
37.4 

77.3 

79.8 
109.9 
82.6 

l(10.4 
IC3 . 9 
117.2 
64.1 
71.8 
76.9 
90.0 

120.8 
61.6 

144.9 
132.7 
74.4 

105.4 
90.3 

1,664.1 
2 216.1 
l'BdC7 

3'137 5 
9 ' K  l l i  
2: (181.3 

1'~0 

I. 767.4 

2 OULI d157 8 
I' om: 2 1m.0 
1: 410.1 

I. 4 71. a 
067.4 

1.m1 
873.4 

1490.3 
1: 144 0 

1,417.0 
8820 
69R8 

1,703.s 

1 la28 
1 ' m 1  
1: 376.4 
2.109.4 
1. bm12 

851.1 

1151a 7 

1,777.1 
604.1 

947.3 

1 , m . a  
7cle .9 

&8ae.O 
914.7 

1 158 9 
r ' m - 3  1 105' 7 15313 
2,122.2 
2 5 8 3 9  1:419 
2,322.4 

1355.1 
1: 5241.8 

1,738.0 

1026.4 
1'711 4 
I 'asdl  
1'466.0 
I'm 7 
I'asR'l 

1'111 a 
1'477.8 
1:64h2 

1'458.4 

1 ' 2 C b  

756.5 

1 3 0 R 7  
1'1918 
1j3b1 1 
1:lae: 1 
I. SULS 

M O  

477.7 
425.0 
161.6 
346.2 
249 . 8 

236.3 

320.7 
237.8 
61.4 

26 5. 1 
111.2 

221) 6 
83.2 

!!$l6.2 
116.2 
216.8 
105.4 

144.4 
100.7 
87.7 

290.4 

RJ.9 

114.9 
132.4 

e a 3  
10.7 

a i  

50.5 

88.9 
67.4 

121.1 
111.3 
169.1 

33.4 
30.0 
74.3 
41.3 
36.6 
S R O  

138 6 

170.8 
76. 2 

121.7 
53.1 

40. s 

315.6 
15R 3 
27.7 

355.0 

25.5 
19.7 
52.3 
1 5  4 

17.8 
4a  9 

199.8 
91.9 
30.3 

224.5 

143.9 
142.9 
164.7 

161.4 

26.1 

17.6 
a i  

4Ra 

115.2 
192.9 
149.9 
1% . 6 
158.5 
66 . 8 
42.3 

162.3 

235.8 
221.3 
2 3 . 4  
329.0 
263.1 
67.8 

132.5 
416.9 

205.3 
113.4 
206.8 
375.7 
266.8 
7.1.9 

1Ro . 4 
457.2 

15% 6 
83.8 

1sZ 3 
m 1  
191.0 
gs . 3 

150.6 
403.6 

234.6 
101.4 
236.5 

119. 2 

lS7.4 
9.4 

281.4 
42.2 

42 . 2 
7.4 

44.9 
S8.2 
5 s. 7 
30.5 
.% . 6 

170.1 

116.7 
21.9 

105.7 

39.7 

83.7 
23.8 
S5.8 
19 . s 

m0 
6.6 

36.2 
28.6 
4.1 

16.7 
46 . 2 

ia 6 

211.3 
54.7 

346.1 

171.1 

259.0 
14.2 

19s . 3 
35.4 

297.6 
55.7 

2M . 8 

12s . 3 

242.6 
10.9 

216.6 
34.9 

25.9 
33.7 
27.5 

(1.4 
73.1 
58.1 

b7.2 

152 . 4 
150.3 
151.9 
188 0 

111.9 
36.8 

191.5 

105.9 

138.6 so . 0 
129 . 8 
93.0 

22.5 

119.7 
130.0 
115.7 
87.0 

199.4 
122.9 
139.0 
150 . I  
30 s. 2 
336.9 
194.0 
373.6 

36.8 
23.9 
69.1 
33.5 
SI . 7 
BB . 6 
29.0 
54.1 

30.4 
26.6 
53.7 
35.6 
67.4 
6s . 5 
19.3 
50.6 

22.5 
15.4 
45.6 
31.1 
60.9 
55.3 
20.2 
57.9 

24.6 
26.4 

57.7 

49.1 
34.5 
i5.6 
52 . 1 
72.1 

136.5 
a 4  
69.7 

133.7 
149.3 

125.8 

50.9 
36.9 

89.9 

43.1 
49 . .9 
72.0 
61.1 
77.4 
85 . 2 
63.7 

12.6 
83.0 

111.1 
21.1 

70.3 

34.6 
35.9 

0 8. 7 

54.6 
53.9 

139.3 

153.1 
154.9 

143.2 

217.7 
247.1 

197.8 

80.1 
136.1 
111.0 
s3 . 7 
94.7 

101.6 
119.1 
87.9 
87.0 
98 . 8 
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TABLE No. 2.-Monthly and annual mans of prcripifalion at $4 stations in Btan'l (in millimet~a)-Continued. 

4UQUST, 1922 

- 
N w .  Jan. Feb. Mar. Msy. June. July. 

10.3 
12.2 
1s. 9 
12.1 
12.6 
3.0 

22.1 
ll.Y 
9.9 

14.4 
20.7 
0.8 
5. a 

11. i 
X 6  

4.n 

n. 2 
14.0 
6.1 
4.5 

5.2 
d .  1 
5. ti 

55.0 

1711. o 
114.0 
31.0 

Aug. Pept. Oet. Dec. 
L 

277.8 
254.2 
245.4 
m 7  
204.7 
233.0 
241.2 
243.8 
808.6 

248.0 
419.5 
z*. 1 
m4 
31.9 
228 8 

818 9 

M. 3 
M2.8 
m. 5 
376.2 

221.9 
lr38.7 
190.3 

a 0  

400.0 
249.0 
183.0 

L n n U d .  

M n a ~  Qmrr. 

Pello HorImnta.. ........................ 
Juls & Fbn .............................. 
Ckxunbtl ................................ 
Mar de Hssp.nh.. ....................... 
ubemlm.. ................................ 
Ymtm claroa. ........................... 
Php6Ta. ................................ 
Tbeophlo Ottonl.. ....................... 
CWmdra do Campo.. .................... 
S.3aQ Emngdtst. ....................... 
ou*. ................................. 
Montebegre ............................. 
1. F T a n ~ o  .............................. 
curvdlo.. ................................ 
Janua ria... ............................... 

QOW; 
O i l  .................................... 
Fymlop&. ............................. 
Farmom.. ................................ 

AmgUuf.. ............................... 

c i k k . .  ................................. 

XdtO QzosrO. 

338.9 
301.6 
33% 3 
267.7 
255.8 
307.5 
330.8 
216.5 
274.5 
W. 0 
308.7 
37A9 
191.3 

E 
'37.6 

307.7 
AH. 6 
2%. B 
360.3 

240.7 
1m. 1 
200.7 

80.0 

414.0 
3020 
9 1 . 0  - 

224.2 
161.0 
177.5 
120.4 

154.1 
1BB. 9 
129.4 
175.1 
147.5 
179. I 
302.2 
14s. 3 
141.3 
107.3 
97.3 

220. n 

T 6 . 0  
247.7 
222.4 
21 .5  

214.9 
158.4 m. 1 

lis. 0 

380.0 
23s. 0 
217.0 

163.6 
164. 2 
113.8 
139.3 
!&a. 8 
133.4 
172 1 
177.2 
118 2 
175.6 
215.1 
24% 8 

i R  1 
162.8 
174.0 
118.2 

294.9 
'3.6 
m. 3 
166.3 

2329 
1%. 9 
14.5.1 

297.0 

3.9.0 

157.0 
31j.n 

15.9 
21.6 
29.7 
43.1 
42.9 
31.6 

a 5  
1oR 3 
52.3 
40.9 
29.0 
14.4 
l h  1 
!il3.9 
15.1 
19.0 

in. G 
33.0 
35. ti 
19.1 

4% s 
SI. 7 
:%I. s 

3 7 .  n 

SlLO 
164.0 
54. o - 

12. 1 
24.0 

25.9 
20.0 

1.3 
25.0 
35.9 
3 . 5  
2 2  0 
26.5 
18.0 
14.4 
I). 6 

11.1 
1.2 

zo. 0 

23.3 
23.9 
23.7 
31.5 
23. 2 
12.5 
16.5 
24.7 
Z?. 1 
33.8 
26.5 
12.1 
30. 2 
9.6 

13.9 
5. ti 

11.2 
KS 

11.5 
2s. 7 

51. I 
34.1 
2). 4 

3.0 

37.2 
51.7 
69. 2 
33.5 
37.2 
14.3 
30.6 

35.3 
38. 9 
35.0 
44.3 

1%. 2 s z  
3% 9 
36.0 

2s. 7 

43.6 

53. s 
4s. 5 

e7. 4 

m. 1 
37.9 
1A 6 

1G. Q 

126.3 
149.2 
150.9 
137.1 
104.8 
127.6 
101.3 
119.3 

131.8 
136 0 
197.4 
261.6 
104.5 
SI. 5 
85.9 

131). 2 

123. 4 
190.1 
142.2 
135.0 

104.5 
1111.6 
109. ti 

13.0 

3 lRO 
1s2.0 
114.0 

--_- 

208 1 
1sR. 0 
187.6 
152.4 
21s. g 
139.6 
151.6 
223.2 
232.0 
244.0 
106.8 
256.6 
330.6 
224' 8 
207.6 
170.2 

219.2 
223.6 
210.4 
301.0 

165.6 
151.1 
1,s. 5 

13.0 

348 0 
201.0 
133.0 - 

1438.1 

1' 467.8 

1 591.0 

1346.7 
1'450 1 

1:S34:7 
1 5 0 1 3  
2:ou'6 
1 5 3 4 3  
1'33e.9 
1'290.7 
1:065.8 

iwas  
1: 280.0 

1:zm.o 

1 ' m . e  

1 , M 3  
1, WJ. 7 
1.650.2 
1,69D.2 

1 m2 
1) 245.1 
1:m.  2 

1,418.0 

2'447.0 
3 014.0 

1:423.0 

71.8 
83.4 
95.0 
81.3 

14% 1 
7% 2 
98.2 

129.0 
124.3 
lla 8 
93.9 

187.7 
35. I 
w. 9 

109.4 
H. .I 

1M. 5 
115.2 
119.1 
135.1 

119.6 
123.8 
96.2 

341.0 

w. 0 
212.0 

0 . 0  c- 

12. i 

a. 7 
3.0 

5 9  

cclabi.. .................................. 
CrmmM. ................................ 
SLuirdeCaceres ......................... 

3.9 
47.7 
1s. 0 

ADDITIONAL STATIONS. 

&id. 
Fortaka 1 ............................... 

Alto da €!ma.. ........................... 
Rlll tW' .................................. 
sbo Paula. ............................... 

. SlbPafblo. 
120. n 

182.0 
lis. 0 
57.0 

261.0 ; ? E o  
PZ.0 143.0 
P . 0  I sB.0 

I . _- 
1 Quart. Jmr. Boy. Yet. Sac. XLV: 69. For the years IS49-19lX 

The rainfall statistic5 of Table 2 have been grouped by 
States beginning with the most northerly Amazonas. 
A cursory exammation eniphmizes what is already well 
known, viz, that vast areas in Brazil are not adecluntely 
represented by existing meteorological stations. The 

eat interior States of Amazonas, Para, and Matto 8mso having a combined area of four and a quarter 
million s uare kilometers are represented by 11 rainfall 

be incorporated into the bulletin of nonnalr. This 
would give a single station to each 403,190 square kilo- 
meters (155,291 square miles). 

Various writers have distinguished at  least five dis- 
tinct types of rainfall in South America according to 
whether there is a single or double mnsimum and niini- 
mum and the season of the year in which the maxiiiiuiii 
occurs. A sim ler classification might be based 011 the 
monthl clistritf)ution in which we should have a type 
of sin e maximum and minimum, respectively, regard- 

would logically be those distributions which hare a 
double maximum and a double minimum in the course 
of 12 months, and finally there would be the type in which 
the monthly distribution is more or less uniform. 
The five types now commonly recognized are as follows : 

(1) A double maximum in the equatorial regions sepn- 
rated by intervals of relatively less rain; (3) a season of 
well-marked maximum in the rains which may occur in 
any of the four seasons. There will be, therefore, four 
subtypes under (2), viz, Winter, Sprin , Suinnier, slid 

the continent. Finally, a sixth type, the type of uniforni 
rains is recognized. 

In the Tropics the Jtitude of the sun seems to be the 
most important control of rainfall; other causes are 
operative but it is not easy to segregate them. The 
rainfall of Brazil is best understood by a consideration 

stations 3 1 of which hare sufficient length of record to 

leas o P the time of year they occur: The second type 

Autumn, each of which will obtain in 8; ifferent parts of 

f Idem, p. G1. 

of the clinractoristics of the coast as corn ared with the 

north latitude to 3 3 O  south latituclc. In  that distance 
both the amount niid the monthly dist.ribution vary 
considerably. 

I have prepared n series of 24 graphs which illustrate 
the monthly distribution at  a number of points on the 
coast niicl in the interior. I t  is help€ul to begin t8he series 
with what map be called the oceanic type for the So1it.h 
At.laatic nort,henst of Cape St. R n r e ,  The metrnro- 
logical station oil tlie islniid of 4 ernniido Noroilhi. 
established in 1910, furnislies the data for the grnpli 
No. 1 of Figure 1. That island is 125 niiles offshore and 
in the region of tho southeast t,rades. The masimiim 
precipitat,ion of the ycm is reached in April and tlltw is 
then a rather ra id diminut.ion in the aniount unt.iI 
November. Zeiiityi sun is reached on the island on t!w 
1st of April and during that month ressure falls to tile 

Soi1t.h Atltintic is largely cloaiinnted bg the st,rength 
a~id positioii of the seniiper~nnnent South Atlantic anti- 
cyclone whose noriiial winter osition is within the tri- 

and Trinidad. ?'lie hiwomet,er lcvel in this anticyclone 
sinks to 30.10 iiiclies in A ril: it  is then least effective 

iug winds at  Feriiiuidc) Norouha during summer (Southern 
Hemisphere) December-February are sou theas terly be- 
coming more southerly in February and backing to be- 
tween southeast and east in March, April, and May. 
The force of the winds in January is on the aver-age 6.5 
meters per second falling to 5.7 in March and nsiiig to 
G.4 in April and 6.8 in h1a.y. The greatest force of the 
wind, 5 meters per second, is reached in JuIy (winter of 
Southern Hemisphere.) The clirec tion, however, is prac- 
ticnlly the same throughout the year, viz, southeast t,o 
east. 

interior. The coast of Brazil stretches P rom &out 4' 

lowest point of the year. The winr P circulat.ion of the 

angle forinad by t,he islands of FI elenlt, Tristan da Cunha, 

as a wind control 011 the 8 razilian coast. The prerail- 



AUQUST, 1922. MONTHLY WEATHER REVIEW. 41 6 
- 
mm. 

500 

400 

800 

200 

100  

0 

ooo 
SO0 

WIO 

100 

n 

FERNANDO NORONHA 
3'50' 5. - 32"55' w. 

ELEVATION 95 METERS I 

J F M A M J J A S O N D  

SALINAS 
0'25' 5. - 47% \V. 

ELEVAlI?N $1 ON 59KOAST 

J F M A M J J A S O N D  

CEARA 
5-43. 5. - 3830' w. 

ELEVATION I?) ON SEACOAST 

PARINTINS 
2-36' s - 36044' w. 

ELEVATION I?) 

EEHATE DO MALES 
4 20' 5. - 70-23' W. I ELEVATION (?] 

5'16' S. - 3#%' W. 
ELEVATION 207 METERS 

MANAOS 
3%' 5. - SO"!' W. 

ELEVATION 45  METERS 

I NATAL 
5%' 5. - &18' w. 

ELEVATION (7) ON SEACOAST' 
400 

a m  

200 

100 

n 
- J F M A M J J A S O N D  J F M A M J J A S O N D  

400 

so0 

eo0 

100 

0 

wS.'-.34"56'W 
EUVATION (7) ON SEACOAST 

8"s' S. - 34'51' W. 
ELEVATION (?I ON SEACOAST 

CAETIT~ 
14'2' 5. - 42'58' W. 

ELEVATlON 500 METERS 

ONDINA 
13°0' 5. - 38*30' w I ELEVATION 0) ON SEACOAST 

906 

200 

100  

0 
J F M A M J J A S O N D  J F Y A M J J A S O N D  

SA0 PAUL0 
23*33' 5. - 4639 '  w 

ELEVATION 740 METERS 
400 

300 

200 

100 

n 
J F M A M J J A S O N D  

UBERABA 
19"44' S. - 47%' W. 

ELEVATION 760 METERS 

- 
J F M A M J J A S O N D  J F M A M J J A S O N D  

7046' 5. - 35°15' W. 
ELEVATION 82 METERS 

lO"s4' S. - 3 f  3' W. 
ELEVATION f?) ON S E A M  

400 

so0 

ma 
100 

n ~~~ 

TF M A M J J A s o  N D J F M A M J J A S O N  D 
- 

23'56' S. - 46O19' W. 22*54' 5. - 43'10' W. 

aoc 

2oQ 

I O C  

C 
J F M A M J J A S O N D  J F M A M J J A S O N D  

23 46' 5. - 45-17' W. 21-45, 5. - 43-10' W ro"s8' 5. - 44042' w. 

40( 

So( 

2oc 

lo( 

J F M A M J J A S O N D  

15'35' 5. - 56%' W. 15%' 5. - 44-21, W. 15'55' 5. - 5 0 7  W. 

4ol 

so( 

Zo( 

la 

J F ' M  A M J J A S 0 N D J F M A Id J J A S 0 N D J F M A M J J A S 0 N D z., - 
Fio. l.-Ciraphs of mean monthly precipitation at various South Americrn stations. 
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10n the coast of Brazil, as at Pernambuco, the revailing 

Noronha, except that in certain months as in Fehruit , 

component in t gh e wind at  Fernando Noronha is grkater 
than on the coast. 

There is but a sin& inasimum of rainfall on the island 
and that is coinciaent wit.h zenith sun. The double 
maximum which a pears in South America is absent, 
although the islan a is within about 4 O  of t,he equator. 
This may argue that the double maximum elsewhere 
in South America is largely a continent,al effecl.. B. C. 
Wallis a says: 

It is uaual to wsociate rainfall near the equator with the idea of two 
maxima and two rainfall minima, but the maps fail @ jndicate, the pre- 
valence of such conditions in Africa. Broadly the rainfall mthni tho 
tropics is distinguished b one period of great rainfall intensity fol- 
lowed by a period of ema$intensity, so that a gra )h of rainfall within 
the tropics should reeemble a temperature rapi for a y1ac.e about w N, showing a perid of intense rainfall sLling off to a period of 
grrcluslly smaller intensity, until the dry season is reached and at the 
m e  time it will be a pmnt  !hat a rainfall graph within the t,ropim 
is ~f constant shape. %e II1(Lxmum occuning when the su? is most 
powerful; hence the most potent rainfall factor in tropical Afrlca im t.he 
elevation of the sun above the horizon. 

Passing now from the oceanic to the coast,al type it is 
seen that at the Equator on the Brazilian coast as at  
Salinas there is a strongly iiiarked niasimum in March 
followed by a decided minimum in September. Oct,ober, 
and November. There is no evidence of the double 
maximum and minimum which revails in the interior 

coastal type does not prevail very far inland since the 
graph for Parintins about 400 kilometers inland in 
2 O  38' south latitude shows but little trace of a 
double maximum or minimum. The time of the niaxi- 
mum on the coast is a month earlier than in the oceanic 
type and the amount of rainfall is decidedly greater, 
both conditions probably being due to the continental 
background afforded the rain bearing winds. The cortst.al 
equatorial t e also prevails in Maranhao, as eseniplified 
b the grap 9g for S. Luiz. In the adjoining State of 
dara to the south, are found more or less arid regions in 
the interior and the same may be said of t,he St.ates of 
Rio Grande Do Narte and Parahyba. The rainfnll on 
the Coast of Celtra is illustrated by the graph for t,he sta- 
tion of the same name. Even on the coast the rainfall 
of some years is greatly diminished? The graph for 
Ceara shows the same ty  B of monthly distribut,ion as for 
the coast of equatorial krazil, escept, that the t h e  of 
maximum is deferred until April. 

On the coast of Rio Grande Do Nort.e, Parahyba, 
Pernambuco, and Alagoas, which States embrace the 

at bend toward the eastward in the continent of 
r u t h  America, there is seen a shifting of the time of 
yearly maximum rainfall from autunm toward early 
winter (Southern Hemis here). 

On the coast of Rio 8rande Do Norte and Parahyba 
them is evidence of a secondary maximum in April cor- 
responding to the time of the principal maximum 
nearex to the Equator. See the graphs for Nat,al, Para- 
hyba, and Pernambuoo. 

Proceeding down the coast into hi her latitudes the 

winds are not materially different from those of % ernanclo 

May, June, Au ust, October, and November the easter 7 y 

quite remote from the coast. f t seems also t.hat t.he 

eim le equatorial t pe is much modi B ed and there is a 
ten B ency toward t i e uniform distribution of the Tem- 

3 Smttiab 0 
a cl. M v T & U s r t .  Jnu. Roy. Met. Scc. 45:8879. 

hical Magazine 30:%5. 

erate Zone. On the coast of Rio de Janeirio and Sao F aulo, however, there is a rather well-marked maximum 
in March with a minimum in the winter months-June, 
Jul , and August. 

eat areas in the interior are 
not adequately re resentefin the statistics of rainfall 

represented by seven stations, and these show a ran e in 

Vista to 3,137.5 millimeters at Remate dos Males. The 
double masimum type of rainfall prevails in the lar er 
part of Amazonas but the second maximum in Octo f er 
is not so well pronounced as the primary in March or 
April-see the graphs for Manaos and Remate dos Males. 

The winds in the middle Amazon Valley as at Manaos 
are mostly light east with northerly component, January 
to March, inclusive, and a souther1 com onent during 

northerly component again ap ears. 
Through the courtesy of Dr. $'. L. Hoffman, Consulting 

Statistician, the Prudential Insurance Co., Newark, 
N. J., the Weather Bureau is able to present a table of 
rainfall for Porto Velho on Madeira River in latitude 9 
south and 64 degrees west, approximately. Themeasure- 
nients have been made by the en ineering department 
of the Madeira-Mamore Railway 80. Fortunately the 
monthl totals are available and they will be found in 

h e  interior.-Naturally 

which appear in F able No. 2. Amazonas, however, is 

the annual precipitation from a minimum of 1,396 at 53 oa 

the remaining months, except in % !  ecem er when the 

Table k 0. 3, next below. 

TABLE 3.-Mm~thly and annual precipitation at Porto V e h ,  Amazonas, 
B r a d ,  approxhate positdon lat. 8' 44' solith, long. 64' 0' W. E l m -  
tion iinknown (i7LehPs and hundredths).' 

4.79! 1.63 0.37 2.98 

3.84 .30  .281 .OO 
7.81 .7?J . 3 l .  3.73 
6.88 1.41 .14 2.24 
10.24 2.72 221 4.80 
7.60 2.61 . 5 1  4.37 

Means.. . . . . . 13. xi 12.72 1 3 . 7 k i i i ~ ~  1.03 x G 8.91 l0.e2 13.34 ~ i i  
1 Observations made under direction Engmeering Department, Madeira.Mamore 

~I-l-1-I I . I I 1  I I 
Railway. Furnished by F. L. HofTmaa. 

Porto Velho belongs to the ty e of a single well- 

with an equally well-marked minimum in June, July, and 

In the interior of t,he drv Stmates of northeastern 
Brazil the tlist.rihution t,hroughout, the year follows the 
oceanic type with the period of greatest rains in April. 
According to Draenert the drought in the nort,heastern 
St.ates is due to t,he fact that the regions affected lie in 
the rain shadow of certain mountains which stretch 
northeast-southwest t,hrougli the States above men- 
tioned. 

The t pe of distribution in the interior of Pernambuco 

pronounced masimum in sunimer ( 2 outhern Hemisphere) 

August. 

differs H rom that of the coast only in the fact that the 

4 F. 24. Dmnwt, Die Verthellung der Regenmengen in Brasllien, Yeteamlogiscbe 
Zeitschriit. Sept., 1m. 



AUQUST, 1922. MONTHLY WEATHER REVIEW. 417 

season of greatest rain is slightly later and the amount 
is greater at oints favorably situated with respect to the 
sea winds. 8 n  the other hand, places in the rain shadow 
of the mountains receive less rain than on the coast. 

In Bahia the inland type as represented by the station 
Caetit6 is nearly opposite to the coastal ty e in that the 

the least in winter June-August. 
With increasing distance from the Equator the monthly 

distribution tends toward the e uality of the Temperate 

factors are still controlling influences. The three sta- 
tions in Silo Paulo whose gra hs are given in Figure 1- 
slope station about 15 kilometers inland, and Seo Paulo 
on the interior highlands about 50 kilometers inland- 
show a considerable difference in the monthly distribu- 
tion. Santos on the coast has a chief mhximum in 
March, while the slope station, Alta da Serra, has a 
decided maximum in the summer months, Dfcemher to 
February. Tho total annual amount of rain n t  that 
station is, moreover, the greatest reported for any sta- 
tion in Brazil, doubtless due to the topographic factor. 
The concluding group of interior stations beginning with 
.Juiz de Fora and concluding with Cuyaba illustrate the 
characteristics of monthly distribution in the interior 
of the States of southern Brazil. A feature common to 
all of them is a rainy season in summer and a dry season 
in winter. 

greatest rains occur in the months Novem E er-April and 

Zone, although distance from 7l t e sea and topographic 

Santos on the coast, Sl ta  (P a Serra, a seaward-facing 

M A X I M U M  P R E O I P I T A T I O N  IN 24 HOURS. 

Voss, speaking of the mhsimum precipitation in 
Brazil for 21, hours, says: 

B far the greatest rainfall within 24 hours fell in the State of S&CI 
Pauro, Brazil, on the eastern slope of the Bern do Mar at an elevation , 
of 330 meters at kilometer No. 23, on the wire-cable railroad Santoe 
to 850 Paulo. Here on March 29, 1S95, a rainfall of 417 millimeters 
(1F.42 inches) occurred. At just double the elevat.ion at kilometer 
25.3, 313 millimeters fell on the same day and at the end of the line, 
elevation SO0 meters, the fall WBB only 61 millimeters (2.40 inches). 

The record of mhximum rains in 24 hours in Doctor. 
Ferraz’s bulletin refers, of course, to the period 1909-10. 
I have summarized the data by States and present the 
results in the table below. The arrangement of States 
is in t.he order of magnitude of the %-hour rains. 

TABLE 4.--Mmimuni precipitatioa i n  24 h i u s  ( b p  Skatss). --- I Amount. I1 I Amount. 

R. Catharina.. . . . . . . . . . 

Amazonas.. .. _ _  __. .. . . . . 
Bahia ______.._......._.. 
Para _________._.____.._.. 
Rio Gmnderlo N __.___._ 
Rio de Janeiro.. . . . .. .... 

- .- -. .- . .- _. . . - . . . . __ -- 
5 Vms Ernat Ludwig, Die Nledersrhlagsverhiltnisse SOdunerika, EWzungsh&t 

No. 157 ketermanns hlitteilungen. 8.30. 

THE ETESIENS. 
By J. S. PARASK~VOPOULOS. 

[National Obrrvatory, Atlims. Greece, May 25, 192.1 

In.tro&udion.-The characteristic n0rt.h winds which ing over 15 years (1900-1914) axid is based on the ob- 
blow during the summer in the region of the eastern servations madc at the Greek meteorological stations. 
Mediterranean, are known as trhe etesiens. The peri- At t,hese stations observations are made three times 
odic nature of these winds has been observed since the daily; at  8 a. m., 2 p. m., and 9 p. m. (Athens mean 
time of the ancient Greeks, their marked regularity time). I have selecbed four stations in the Segean Sea 
being noted by Hesiodus. In  fact, it  is because of t h s  (dndros, Syra, Nasos, Santorin) and three in the Ionian 
c.haracteristic re 1arit.y that they are called etesiens.’ Sea (Corfu, Zante, Ce hallonia). For the station at  

every year.” Aratus has written on t l is  su ject in hls tap aratus. 
Phenomena, from which we quote the following: fable 1 gives the average number of days havin 

When the corn has been hsrvested and the sun is approaching the nort,h winds. I have considered as north winds a 
constellation of Lion, then the etesieps blow wjth their full strength winds between the directions ENE.. N., WNW. 
in the open eea; navigation with o m  ls not possible and I  ant then a I n  esaliiining trhe tabulated result,s, especiallv those large boat. from t.he stations of the Aegean Sea and Athens, 1 found 

Theon, the commentator of Aratus, explained the that these summer north winds fall into two definite 
name in a double way: . periods. The masimum of the first. period, which is 

The eteeiens blow from the time of the morning rising of the con- . also the shorter, occurs during the last 10 days of May 
stellation of Cania Major, during, at the moet, 60 days. They am while the niasinium of the second period takes place 
called etdene either because they blow each y- during certain days, during Jl,l and August. The etesiens are thus divided 
or, more truly, because they are sure to blow when their season comes. 

are high and int.0 two c asses known as prodroms and efes?:en~. Gen- 
the wind stormy. erally speaking etesiens blow from the second 10-day 

period of May until the middle of October, with two the ete&zs.-The method of 
%-hi& etesiens blolv in 

Greece has been &s have divided the month 
into lo-day periods and noted t,he number of days inore intermittant t,han during the second. During 
during which etesiens have blom in each period rather June these winds are interrupted, and not very fre- 

ms method t e contrary? much more stead and frequent but their 
occurrence diminishes continual y throughout September 
and October. This distinction was observed as early 

The name itsel Y means “winds blowing pod ica l ly  Athens I have used o e servations from self-recording 

K 

T that time, large boats am necessary, becauw the 

Characferistie features 
determining t,he pelrod periods Of mRSimm, as just 

During t,he first period t,he ebesiens are less strong and 

than count,in the number of days in ea& month. cuent. In  July and especially in d 4 U P t  they am, on 

9 h as been applied to o~ematiom fl 
1 The etpsiens are known in the Orient under the Turkish name melem. 


